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Abstract

This paper takes the three-rib steel box tied-arch bridge of the cross-Wuji Expressway overpass in
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the newly constructed road project from the Industrial Park to the Railway Station in Yifeng County
as the research background. It explores the calculation method for tensioning forces in multi-rib
tied-arch bridges during construction and the cable force testing methods at different construction
stages. For the tensioning of suspenders in multi-rib tied-arch bridges, an innovative approach is
proposed and adopted: during the tensioning stage, a combined control method is employed, pri-
marily relying on tensioning jacks and corresponding pressure gauges, supplemented by the fre-
quency method; in the non-tensioning stage of the suspenders, a comprehensive control method is
used, based on the cable force coefficient calibrated during the tensioning stage and the bending
stiffness of the suspenders, with testing conducted via the frequency method. Practical applications
have shown that this comprehensive method achieves satisfactory outcomes in controlling the cable
forces of suspenders during the construction of multi-rib tied-arch bridges, and it can serve as a
reference for cable force control in similar bridges in the future.
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Figure 1. Elevation layout of the bridge (unit: cm)
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Figure 2. Cross-sectional layout of the bridge (unit: cm)
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Figure 3. Schematic diagram of suspenders layout
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Figure 4. Diagram of the spatial computational model
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Table 1. Tensioning force and sequence of suspenders
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1 71/72 GJ15-12 493 B1/B2 GJ15-6 247
DOI: 10.12677/hjce.2026.153048 5 FRTFE


https://doi.org/10.12677/hjce.2026.153048

k)11

gk
2 Z17/218 GJ15-12 530 B17/B18 GJ15-6 252
3 75176 GJ15-12 585 B5/B6 GJ15-6 311
4 Z13/Z14 GJ15-12 610 B13/Bl14 GJ15-6 308
5 7Z9/210 GJ15-12 545 B9/B10 GJ15-6 280
6 77178 GJ15-12 443 B7/B8 GJ15-6 237
7 Z11/Z212 GJ15-12 412 B11/B12 GJ15-6 209
8 73174 GJ15-12 412 B3/B4 GJ15-6 196
9 Z15/216 GJ15-12 425 B15/B16 GJ15-6 196
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Table 2. Comparison of cable force data in completed bridge
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Bl 203 198 -2.6 Z1 480 459 —43 Bl 203 197 -32
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B2 203 196 -3.5 Z2 480 500 4.1 B2 203 200 -1.4
B3 260 270 4.0 73 612 586 —4.3 B3 260 250 -3.9
B4 260 266 23 Z4 612 629 2.8 B4 260 247 —4.8
BS 254 266 4.7 75 602 599 -0.5 BS5 254 265 43
B6 254 260 24 Z6 602 631 4.8 B6 254 262 33
B7 271 279 2.9 z7 610 640 5.0 B7 271 277 24
B8 271 259 —4.4 VA 610 621 1.7 B8 271 275 1.4
B9 248 239 -3.5 79 609 586 —3.8 B9 248 236 —4.7
B10 248 249 0.5 Z10 609 596 2.2 B10 248 240 -33
Bl11 270 280 3.7 Z11 614 600 -23 B11 270 271 0.5
B12 270 283 4.9 712 614 599 2.4 B12 270 263 24
B13 253 249 -1.5 713 610 640 5.0 B13 253 264 43
B14 253 244 -3.5 714 610 636 4.2 B14 253 262 3.7
BI5 258 265 2.8 715 621 611 -1.6 BI15 258 270 4.7
B16 258 245 -4.9 Z16 621 600 -33 B16 258 270 4.5
B17 208 200 -4.0 z17 505 480 -4.9 B17 208 199 —4.2
B18 208 201 -3.2 Z18 505 480 -5.0 B18 208 206 -1.1
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